Complement-derived anaphylatoxin C3a regulates in vitro differentiation and migration of neural progenitor cells.
Anaphylatoxin C3a is a third complement component (C3)-derived peptide, the multiple functions of which range from stimulation of inflammation to neuroprotection. In a previous study, we have shown that signaling through C3a receptor positively regulates in vivo neurogenesis in adult mouse brain. Here, we studied the direct effects of C3a on adult mouse whole brain-derived neural progenitor cells (NPCs) in vitro. Our results demonstrate that NPCs bind C3a in a specific and reversible manner and that C3a stimulates neuronal differentiation of NPCs. Furthermore, C3a stimulated the migration of NPCs induced by low concentrations of stromal cell-derived factor (SDF)-1alpha, whereas it inhibited NPC migration at high concentration of SDF-1alpha. In the same manner, C3a modulated SDF-1alpha-induced extracellular-signal-regulated kinases 1 and 2 (ERK1/2) phosphorylation in these cells. In addition, C3a had inhibitory effect on SDF-1alpha-induced neuronal differentiation of NPCs. These data show that C3a modulates SDF-1alpha-induced differentiation and migration of these cells, conceivably through the regulation of ERK1/2 phosphorylation. Our results provide the first evidence that C3a regulates neurogenesis by directly affecting the fate and properties of NPCs.